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PESFACE
There is a three-fold purpose in writing a thesis of this
type. First, it is written in partial fulfillment of the requirements
for the degree of Master of Education.
Second, it should he of interest to every teacher of secondary
school algebra, particularly those who have been using out-of-date
textbooks and having difficulty with pupils who seem unable to grasp
the necessary concepts of problem solving.
Third, it is an investigation to discover (1) how closely the
luthors of algebra textbooks follow the trend of the times in framing
their problems, and (2) what changes have been made in the form and
subject me.tter during the last hundred or more years that American
Hexts in Algebra have been published.
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Introduction
Most pupils in secondary schools find difficulty in solving
the written problems of algebra. iTiey may be able to grasp the de-
tails of addition, subtraction, multiplication, and division with com-
parative ease. after these fundamental processes are mastered they
are introduced to the subject of linear equations. r'or the most part
pupils find little difficulty in solving the literal equations which
are presented by the score in most books.
r'ollowing the work on linear equations in one unknown is a
section of written problems to be solved by utilizing tne principles
of the literal equations. it is this section which presents a great
deal of difficulty to the pupils. ihe reasons for this trouble can
be attributed to several factors. xhe foremost tho-ught of a parent
whose child does not understand the solving of these problems is that
the teacher is not taking sufficient interest in the progTess of the
pupils to explain fully the methods involved.
ihe teacher will complain that the pupil does not follow her
directions carefully, or, if it be a teacher of long experience, that
the problems themselves are the cause. Ihe latter reason is quite
likely to be one of the causes, particularly if the textbook is very
old. Some of the problems are even difficult for the teacher, unless
she has tne solutions and answers before her.
i'here is some conjecture as to the real reason why authors
of the last century persisted in wording their problems as they did.
I’ossibly it was because they had been taught that a certain amount of
formal discipline could be attained at the same time that the pupil
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was learning algelara. xt may have "been that the papils and writers
merely followed the trend of their times and copied the cumhersome
language of writers on other subjects. Whatever the reason, the
wording was copied by each succeeding generation of authors. Thus
we arrive at the present with a load of tradition in v;ritten problems
in algebra. Some simplification has taken place; more is needed.
xlie thesis gives a fair picture of the progress toward simplification
in written problems in one unknown.
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I, Method of Procedure
In order to make any definite conclusions as to the changes
in type or frequency of written problems it was necessary to make a
thorough analysis of a series of standard textbooks which covered a
period of years.
The first American algebras appeared about 1825, Before
that time English editions, if algebra was studied at all, were in
vogue. The most common of these English textbooks was one written
by John Bonnycastle, called "An Introduction to Algebra,” and publish-
ed in London in 1808, This was a small, paper-bound volume, printed
in heavy type on very coarse paper. There were no written problems
immediately following the work on linear equations, but in the back of
the book there were several pages of problems. Only three of these
ere solvable by equations in one unknown.
These problems, which are given below, are fairly easy to
understand and solve, and have been found in similar form in later
textbooks,
1, A person being asked what o’clock it was, answered, that
it was between 8 and 9, auad that the hour and minutes hands were ex-
actly together; what was the time? ans, 8:43:38 2/ll
2, Divide the number 50 into two such "Darts, that of one
part, added to 5/6 of the other, may make 40, ans, 20 and 30,
5 ,3, What two numbers are those, whose difference is 12, and
their souares equal to each other? ans,
-6, f6.
The answers in each case were printed with the problem as
shown.
The next book analyzed was, "Elements of Algebra," by Jere-
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•
miah Day and James B, Thompson. This Book was originally written
Between 1840 and 1842; the particular edition used in this study
Being dated 1854, As shown By the auinmary (p, £8 ) this Book con-
tains 50 proBlems which are massed together with no particular system
of classification.
To facilitate the classification of these proBlems they have
Been arranged in the following types; Age, Cost, Distribution, Geome-
try, Investment, Mixture, Money, KumBers, Percentage, Uniform Motion,
Value, Work, and a small group of miscellaneous proBlems which seemed
to deal with none of the other types. To avoid repetition in group-
ing the proBlems of the different Books, each problem has Been re-
duced to its simplest equational form and then the numerical values
have Been exchanged for literal values as will Be explained later,
This makes for a smaller nornber of equations in the final form. Not
all types are to Be found in any one textbook, some authors stressing
one type and others another, as is also shown in the summary.
The third Book to Be studied was,”A -t^actical Treatise on
Algebra,” By Benjamin Greenleaf, written in 1852, and later improved
and reprinted in 1867, Benjamin Greenleaf was 8ui authority on mathe-
matical subjects dxiring the middle part of the 19th century, and any
of his works may Be taken as standards of that time, Greenleaf in-
cluded 60 proBlems in his Book, They are in the same miscellaneous
grouping as the previous Book, But the first twelve, which are fairly
representive of the group, are solved in full By the author, thereby
giving some enlistment as to the method of solving the others, The
answers are also included with each problem; two of which are listed
Below to show the wording used By Greenleaf,
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1, A spendthrift spent l/5 of the fortune left him hy
his father, and then he earned ^>124. Soon after he
lost hy speculation 2/3 of his property, after which
he gained ^274, fiis property was now valued at l/2,
wanting -ipSe, of his original estate. What was the sum
left him hy his father? ans. $1720,
2, A certain clock has an Hour hand, a minute hand, and
a second hand, all turning on the same centre. At 12
o’clock all the hands are together and point at 12.
how long will it he before the second hand will he between
the other two hands, and at equal distances from each?
Also, before the minute hand will be equally distant be-
tween the other two hands? Also, before the hour hand will
be equally distant between the other two hands?
ans, 60_Z^ seconds, 61-^^ seconds, 59^=^ seconds,
1427 697 73
As can be seen from the answers of the last problem the
student also received some practice in fractions if he suceeded in
solving the problems.
The remaining books in the list of those analyzed are of the
twentieth century down to the present time, and include:
"Elementary Algebra," G. A. Wentworth, 1906.
"First Year in Algebra,” W. J, Milne and W, F. Downey, 1911-
1924.
"Second Course in Algebra," same authors, 1911-1925,
"Second Course in Algebra," Fred Eiwcelhardt and
L, D, Haertter, 1929,
"Algebra," W. R. Longley and H. B. M«rsh, 1929,
"Modern Second Course in Algebra," W. Wells and W. W. Hart,
1929.
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Each 1)001: has heen carefally analyzed
and subject of written problems in one unknown,
lated, as shown in the tables.
as to the number, type,
and the results tabu-
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II. ExDlanation of the Tables.
The thirteen tables which follow are a tabulation of the
problems analyzed. Each table represents one type of problem, as
Age, Cost, etc.
The method of classification, which has been explained brief-
ly elsewhere, was to reduce each problem to its simplest eqtiational
form and then to substitute literal values for the numerical values.
k few illustrations should make this clear,
1, A gentleman lived single of his whole life; and after
having been married 5 years more than y
of his life, he had a son who
iied 4 years before him, and who reached only ^ the age of his father.
To what age did the father live?*
Letting i • the number of years the father lived.
then i = ** ** ** ** single (lived).
4
and ** was married before the
son’s birth.
also
^
” »» ” ” *’ boy lived.
and -^44:: ” ” ’* ’* after the boy was born that the
father died,
.*.^4y4 54^4- the number of years that the father lived.
But x»** *’ ” ” ” ” ’’ ”
^ + 5 + £ 4 4= X4 7 2
By substituting literal values for the numerical values we get,
£4£4A+£+B"x
a b c
From this eauation it may be seen that the small letters have been
ised to represent fractions, and capital letters for whole numbers.
2, A dealer bought 25 dozen oranges for |!9.25, For a i)art
he paid 40 cents a dozen, and for the remainder 35 cents a
*See table I. Ages problem 3,
A-lJr^ta, csclt>i
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-
dozen. How many dozen did he huy at each price?*
Let X - the ncunher of dozens at 40 cents.
and S5 - X = ’ » » » » » * » » 35 *
»
then x{$.40) = ** ** cents those dozens at 40
cents would cost.
and (?5-x)(^.35) = ** ** *’ those dozens at 35
cents would cost.
and x(^.40) + (25-x)($.35) = the total cost of both.
hut $9.25 = »» »» **
.•. x(|.4^) + (25-x)($.35) = $9.25.
again suhstituting in literal values we get,
x(Aj^) + (B-xKCc') - $D.
This same form of equation is also found in the distribution and
mixture types.
3. The sum of two numbers is 74. If the larger is divided
by the smaller, the quotient is 7 and the remainder is 2.
Find the numbers.**
If we let X « one number,
and 74-x I the other number.
= will be one divided by the other.
but one divided by the other should equal 7 and a remainder of
2. . • . 74-x - 7 4. 2 oj,
^
X X
• 7x+2^ which changed to literal values gives
X X
C-x
__
ax4B
X X
4. A man has 12 hours for an excursion. How far into the
country can he ride a bicycle at the rate of 15 miles an
hour so as to return in time, driving a horse at the rate
*See table II. Costs problem 6.
*‘*See table Till. Humbers. ’problem 46.
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of 5 miles an hour?*
let X = the number of hours he goes by bicycle,
and 12-x Z » *» »» *» »» »* horse,
then 15x = ** ” ** miles ” *’ bicycle,
and 5(l2-x) =** * ** ** ** ** horse,
and then, as he returns to his starting point,
15x = 5(12“x), which reduced to a literal equation reads,
ax = b(A-x).
5, A gentleman bou^t a chaise, horse, and harness for 360
dollars. The horse cost twice as much as the harness; and
the chaise cost twice as much as the harness and horse to-
gether. What was the price of each?**
If we let X the number of dollars the harness cost
then 2x = 1
1
t » 1
1
1
1
f T horse
and 2{x+2x) - 1 1
1
»
»
t r t » chaise
and X + 2x + 2(x+2x) s all three cost.
but $360 - 1 » t t » t f 1
1
ft ft
X + 2x + 2(x+2x) = $360.
reduced to a literal expression,
x+ax+b(x+ax) - $C.
6. John can do a job in 4 days. Bill can do the same job
in 5 days. If both work together how long will it take
them to do the job?***
Let X * the number of days it will take John and Bill
together,
then i = nart they can do in one day.
X
now, i = ** ** John can do in one day
*See table X. Uniform Kotion. problem 5.
**See table XI, Value, problem 5,
•**See table XLI. Work, problem 6.
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and i — the part hill can do in one day.
•
' ‘-i 4- i z: *' " they can both do in one day.
If this is substituted with literal values we get,
Vkith this explanation the reader should have little diffi-
culty in understanding the tables. The numbers in each column refer
to the page and problem number of the book at the head of the column.
ilie description immediately following the literal equation
is only a brief resume of the originals. i?'or a complete statement
of each problem the reader is referred to the appendix.
ijor example, referring to xable i, p. 16, we have a
classification of tne Age problems in One Unknown in the nine texts
used as a basis for this study. The table is read as follows:
Problem #1 is found in Greenleaf ’ s Algebra, page 78, prob.l.
It can be found also in ’C/entworth’ s Algebra as prob. 14, page 28.
This problem has to do vjith finding the ages of a father and his son
when the ages of both together are given, and the father’s is found to
be a certain number of times greater than the son’s.
Problem #2 is found in Day and Thompson’s Algebra, page 69,
prob. 36, and in Greenleaf’ s Algebra, prob. 14, page 83. In this
problem the ages of three persons are involved. The first is ’’A”
times as old as the second, and the third is ”B” times as old as the
second. The sum of their ages is some number. Find the ages. Etc.
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E3g)lapation of taljle XIV.
This table is a summary of the thirteen tables preceeding.
It shows the total number of each type of problem appearing in each
book. Vertically are listed the various types, and horizontally are
the names of the different books.
The first column headed "totals”, shows the total number of
each type in all the books, for example, referring to table XIV, p. 2S
the first "total" column shows that there are 14 "age" problems in all
the books taken "cogether, 11 "cost" problems, 50 "distribution"
problems, etc.
rhe final "total" column, shows the total number of
problems under each type in all the books, for example, referring to
the table, page 29, we can see that there are 28 problems of the "age"
type in all the books, 14 problems of the "cost" type, 62 of the
"distribution" type, etc.
explanation of chart I. page 29b.
This chart is a frequency chart, and is compiled from the
summary table (table XIV., page 29). It shows the variation in the
number of each type, graphically. xhe different types are listed
horizontally, and the number (totals) of each type, according to texts,
are listed vertically.
The textbooks are represented by the different colored
lines. -iiach horizontal line represents five problems. for
example, referring to chart I., page 29b, we find that there are 26
"number" problems in Englehardt & Haertter; this book being represent-
ed by the solid green line.
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Eicplanation of the graphs.
These graphs show the arrangement and sequence of the
problems. Vertically are listed the types found in each book. G?he
horizontal figures are the numbers of the problems in the order in
which they appear in the books. The lines connect each problem to
empiiasize the consistency or variation of the arrangement.
jj'or example, in graph I., problem 1 is a "cost" problem,
number 2 is a "number" problem, number 3 is a "distribution" problem,
number 4 is a "number" problem, likewise number b, number 6 is a
"value" problem, and so on.
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III. Discussion of the textbooks and prol^lems.
It is interesting to note that in the older hooks, previous
to 1875, the subject of fractions was introduced before the work on
Linear equations. lEhis arrangement made it possible for the authors
to include many complicated fractional equations in their problems.
The later authors have not given as much space to fractions, and in-
clude than after the work on simple equations. In some cases, as
in Engelhardt and Haertter, there is a page of introductory material
on fractions, which comes in the middle of the chapter on equations,
to enable the pupil to solve fractional linear equations. The other
authors either leave out the subject altogether, or have a group of
fractional equations following the chapter on fractions.
In working throu^ the different problems it has been found
that the authors keep pretty close to the trend of the times. This
is evidenced best by a study of similar problems in succeeding books.
The earlier texts have one man overtaking another on foot as the
subject for '‘tmiform motion” problems. Later the men were on horse-
back, Luring the middle of the last century, when the stage-coaches
were the popular means of transportation, it was one overland express
pursuing another. As we enter the twentieth century we find trains
and bicycles overtaking one-another, and the modern texts employ auto-
mobiles suad airplanes as subjects of time, rate, and distance problems.
In the "distribution” and'^Value” problems we find an evolutioi
from shillings, horses, harnesses, and chaises, to dollars, automobiles,
and theater tickets,
A glance at the frequency chart
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is practically no uniformity or system in selecting certain types of
problems to "be inserted in the textbooks. The "number” type appears
most often, except in Milne and Downey, "First Course in Algebra,” and
Wells and Hart, "Modern Second Course in Algebra." In the other books
there are nearly t'wice as many "number” -oroblems as other types.
The next type in order of frequency are the "distribution” problem
more
These were/popular in the early books than they seem to be in the moder
ones, althou^ Longley etnd I.'jarsh include quite a number of them.
There are as many "uniform motion” problems as there are "distri-
bution” ones. But the use of the former is increasing as rapidly as
the latter is decreasing. There is considerable interest in the "uni-
form motion” problems, particularly as m.ost families have cars of their
own and are interested in figuring the time needed to reach a point.
The "mixture” problems are also more or less recent, and rank next
in the order of frequency.
The other types are scattered throughout the various texts. ^n
preparing the "percentage" table the writer has followed the classifi-
cation of the authors of the textbooks concerned. This is in line
with the work throughout the thesis. A slight variation may be noted
here as Engelhardt and Haertter, the authors of one of the texts, have
included as "percentage” problems problems which have been grouped as
"cost”, "distribution”, and ’^investment” problems by the writer and by
the other authors.
The general practice among the modern authors is to make the
problems as understandable as possible. All unnecessary and mislead-
ing words and figures are omitted. ^wever, none of the essential
facts have been discarded for the sake of brevity, but rather a better
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iphraseology has been developed,
j
The problems are also much easier to solve. It is not the
purpose to present the pupils with problems which require only a few
moments and steps to solve, but rather to provide them with problems
which have a degree of difficulty, althou^ not as great a degree as
was presented by some of the older problems. The time should be al-
lotted to solving many types, rather than puzzling over two or three
trick problems. The problems in the newer textbooks can be reduced
to much simpler equations than could some of those in the older books.
It is hard to find any practical value to some of the earlier
problems. Probably their only use was for formal discipline as has
been suggested before. The authors of the latter editions are making
their problems much more interesting as well as more practical,
(p» 3u,31,33/
If one makes a careful study of the graph^ which show the ar-
rangement and sequence of the problems they will notice that, with the
sxception of Bonnycastle, which can hardly be taken into account in
this study, the oldest books had no logical sequence. The "sawtooth*'
Lines show that the authors jumbled their problems together and only
jccassionally placed two problems of the same type together. This
system may have had its advantages when it was first introduced, but it
aas probably been improved upon by the later authors,
Wentworth^ s book shows a beginning of the present practice
shen it has 12 "number" problems grouped in sequence. There are also
)ther small groups of associated problems throughout the set.
The graph of ililne and Downey^s Second Course presents a
series of straight lines of some length. This is because the problems
W ^ ' t ,.
% :
"' '
&J':’:?^<lSSfiBr‘''« " i.
•'
,
S'-' :^m''
‘. i^l: ; - ''^:•
.'W' '/''K' '•' 'W pxii" tsi /£ »»rit’<i" i»4i^ (iftiA y»X'.9sr*i<fc*Kf ••/
"iKf-*' f ^ ^•.:; V » ?' .V' . saaK* ' m:.-. . A.-'''^
i^ . '. r iMLfcctwt amiitfbl;q[*\jfi.iw al4<jii-q gkM- J’lroo’dtt; j^bcq'u^, . 1. •
' ''. '
.
.•:-'
v",'^
’
r/*]jr*J ait«£4o^ tn 'X84d^.. dU™' <)^^a h«js. aiaeeyvt^
,
;
’*i’ -s
•
‘ '
' /‘
. o'*
-' ''
liji
’
^
^ '^11
rf- K , (N£
K *f‘'- '
-"
-
.-'"^
- *-
» N r^Xir *.<43!;
.
•jUin^t^'w H ilrcw'^ \,tf I'dto^cw'Kt e^«#'
^-i . '.'. V .' ^ .
’
‘‘
.
7 <*--
'
’®
•Ofi’uii 'tr\ ow^-'ie%0 'igf-iJi'lKyiiq (iMU in-tvip'4 ot f>o;^Jo4‘
V^' », ‘
-,
T'/,
^
'
.
•
, ,
• T'i ^
.?i^jCT3f ’iE'blo oiit at •'•t3bifc>j^1tqo*iba btrioo aHiffr ttadStaopg iotrixsim oxwnc oir<^f
'
•'
-
• V' \
'
•.
•'
I
' ' ^
I
'
. > >V!
11
'tp^ ^ncH :9f yrt^i onM oil litM ni* dl
•V ^ ••:**, Ti
,
'
,
ri< - ^ i.
rc^ pit »«l/q;^loQl*? Tol tuitt Paa xUiP rJCKdcrj. stt^iifo'Sttjt,
i
‘
^
.
.
'• V
Ifsidyfitj lire Tju lrfo-iq nJtotf
. ^
. j.
“< *
*5 ''-tr. paJ:W<t^JU CQtl eM4 ^0 M/fiiiMP . f vop \t
i,Vi ' '**! «:il< a iIJi> i'Jw:,^ ^twP4jt^^ yd*‘ ^6 ^axpl^iiitQ laa Jarjar-aaV
V W*^ ^ j K . I
/ji oilrtX M*, -4 zJ^dPd itto:> tgUotfatjttO *. lo noXaqgoicBi
L« . <
'»( <. -... I
)F / *3 ' T r
* *
•
• V > ‘
^'
,
, tift -.%‘StP'fi>43 ! on fian ayfi/pti
j,'- jt*'- ff,
IjV' fuSPt c-gq x.J)t9Jt Jkf£4mc. ^'UUfiixti
^
.'If v-.r i'j;.®.. ..;r,i, i......_....j
f
d#«ybxc» sSj tU'W*** b-UjI
iisl i.i:4 cu4b cwiil
•ri'“ f^-^’'.
'''
.
A
''**
* '
’
'
^
f>i:‘ itff ^iooiiar <^y^4 SiStft nrqln*;*
'a
’ * ' '
I
• ' k -j
^ /. .1 - Mr-!- • ' 1
:
..
» (. ocft lift/ neniw rrga ijldLotlst;*:;
v>f*oT^ w d 7 p « arOfta .<6 art a 'ij^qw^rfui ^
Sv*'*'
’ /tJ!. K^i-oc^tr 44 ®»d:
LV-: . r . -'liSa '.
,
!'•',>
Kwl’ IQ' ’’A*' 'iV*'lw;vi to^^tso'ias-lC) cqxns tioCn
X-i
n a’.^tfwoa PoSt* ’Jo y.-fi
] ‘
<'
’ ,
•,*' »;
.
lrt(Bi*j,*/4/4l fi,74D'a o^:'! Ip u^nJil “to aojhis
* !l'-
^
‘4* ^-’i i'
||4-% v— ^ *'•? x-^4ii_'
/ .'liL.'ii.tX't ip.
-37-
are arranged according to types; each type having an explanatory
prohlem at the beginning to illustrate the principles involved.
Engelhardt and Haertter^s book seems to vary from the modern
trend, but this appearance is due to two facts. The first problems
Listed probably should have been omitted from this study as they come a
Little before the others, but they are of the general types and so were
Included. Ilie last group of problems are classified by the authors as
i miscellaneous group, and so rightly give a scattered graph,
few
1i(ells and hart confine themselves to a very/select problems
3f several types which are introduced by illustrated examples; similar
;o the other books. Then in the back part of the book they include
jeveral pages of additional problems to be done if the pupil requires
sore practice on some specific type, or if the teacher wishes to extend
;he work on problems.
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lY. Conclusions.
The study of these various textbooks shows that the trend of
the authors of algebra books is towards simplification, practicability,
and modernization. This is being attained by using subjects compara-
ble to the present times; by using problems which relate to further-
use; and by eliminating all freak and trick problems.
The practice of the present time is to present the problems
in groups by types with an illustrative problem in ea.ch type preceding
the practice work, A miscellaneous group is added at the discretion
of the author, in which the types are mixed together, A variety of
types is sought rather than a large number of any one kind.
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^PPENDIX
The purpose of this appendix is to provide statements in full
For each of the various types in the tatiles. This was necessary to
snatle one unversed in the language of algebra to interpret properly
;he tables.
,
The problems are arranged in groups according to types as in
:he tables, and numbered to correspond with the number in the table.
For example, the 14"age" problems listed on pages 40 and 41, corre-
spond to the 14 types in table I, page 16. Then follows type problems
*or table II, etc.
The statements as listed here are taken from the various texts
analyzed. In cases where there were several problems of one type
listed the least complicated example has been used.
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Appendiz
Tatle 1. Age Problems. - one of each type.
1. A gentleman stated that his age vas tvice that of his oldest
son, and that the snm of their ages was 72 years. required the age
of each, (for the source of these problems refer to table Ip. 16)
2. The age of A is double that of B, and the age of B is triple
that of C, and the sum of all their ages is 140. What is the age of
each?
3. A gentleman lived single one Quarter of his whole life; and
after that he was married, and after 5 years more than one seventh of
his life, he had a son who died 4 years before him, and who reached
only half the age of the father. To what age did the father live?
4. The sum of the ages of a father and his son is 60 years, and the
father’s age is 3 years more than twice the age of his son. Find the
age of each.
5. Harold is n times as old as his brother George; r years ago
Harold was m times as old as George. It is required to find the age
of each.
6. Ruth is 3 years older than Kary, 15 years ago Ruth was twice
as old as Kary, How old is each now?
7. John is 15 years older than rrank. In 5 years rxank's age
will be one half John’s age. What is the age of each?
8. George is one half as old as his father; "a” years ago he was
one third as old as his father. What is the age of each?
9. The sum of the ages of A and B is 40 years. Eight years ago A
was twice as old as B. Find their present ages.
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10, A man is 42 years old, and Ms son is 18, Eow many years ago
was the father three times as old as his son ?
11, A man is four times as old as his son; in 18 years he will he
only twice as old. Find the age of each,
12, Ten years ago A was three times as old as B and ten years hence
he will he 18 years less than twice as old as B, Find the age of each
13, A man spent one-tMrd of Ms life in England, one-fourth of it
in Scotland, and the remainder of it, wMch was 20 years in the
TTMted States, To what age did he live?
14, A man has 6 sons, each of whom is 4 years older than his next
younger brother; and the eldest is three times as old as the youngest.
What is the age of each?
Table 11, Cost Problems, - one of each type.
1, A man being asked how much he gare for Ms watch, replied; If
you multiply the price by 4, and to the product add70, and from tMs
sum subtract 50, the remainder will be eaual to 220 dollars,
2, A grocer paid $8,50 for a molasses pump and 5 feet of tubing. He
paid 12 times as much for the pun^ as for the tubing per foot, Eow
much did the pump cost? the tubing? (refer to table II p. 17)
3, A loin of beef was sold for llj^ more than twice its cost. If the
gain was 101^ » what was the cost?
4, Ann paid $3,00 for three books. The first cost as much as the
second and as much as the third. Find the cost of each,
5, Cornstalk paper costs ~ as much as paper made from rags, A ton o
A
the former costs $50 less than a ton of the latter. Find cost of each
6, A dealer bougit 25 dozen oranges for $9,25, For a part he paid
40 cents a dozen and for the remainder 35 centsa dozen, Eow many doz-
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en of each kind did he "buy?
7. The cost per mile of running a train was $*14 less with electri-
2
cal equiiment than with steam, or — as much* Find cost with electricit;r*
o
8. A dealer Imys 30 tons of coal and 40 cords of wood for $400, The
coal costs twice as ranch per ton as the wood sosts per cord. How
ranch does he pay for a ton of coal and how ranch for a cord of wood?
9. A farmer hon^t 16 sheep. If he had hou^t 4 sheep more for the
same money, each sheep would hare cost him one dollar less. How ranch
did he pay for a sheep?
10. At two stations, A and B, six miles apart on a line of railway,
the prices of coal are $10 per ton and $12 per ton, respectively. THE
rates of cartage of coal are $1 per ton per mile from A and $1.50 per
ton per mile from B. Find the distance from A of a place on the rail-
road from A to B at which a consromer lives if the cost of a ton of
coal is the same whether delivered from A or B.
11. It cost 3.6^ less to travel 100 miles in one automobile than it
did to travel 80 miles in another. The average cost per mile of the
former was 1.9^ less than the average cost per mile of the latter.
Find the cost per mile of each.
Table III. Distribution Problems.- one of each type.
1. A boy has 9 more quarters than dimes, and in all has 57 coins.
How many coins of each kind has he? (refer to table III p. 16)
2. A man has $1.10 in dimes and nickles and he has 15 coins in all.
How many coins of each kind has he?
3. How can a bill of $2.45 be paid with dimes and quarters by using
the same number of each?
4. I have $5.00 in quarters and halves, with two more quarters than^_
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than halves* Hov najoy coins of each kind hare I?
5, I have $3,85 in quarters and ten-cent nieces and I have three
times as many ten-cent pieces as quarters. How many of each kind?
6, A man has a certain number of dollars, half dollars, and quarters
The nomher of quarters is twice that of the half dollars, and the
numbers of half dollars is twice the number of dollsirs. If he has
$45 in all, how many coins of each kind has he?
7, John has $6,75, He has 3 times as many dimes as nickels, and as
many quarters as the sum of the nickels and dimes. How many coins
of each denomination has he?
8, How can I have $3,20 in dimes, qxiarters, and halves so that I
shall have 3 times as many quarters as halves auid 1 dime more than the
numbers of quarters?
9, Divide a prize of $2000 into two such parts, that one of them
shall be to the other as 9 to 7,
10, A prize of $1000 is to be divided between A and B, so that their
shares may be in the proportion of 7 to 8; find the share of each,
11, Two men found a prize of $144, and it was agreed that B should
have $30 more than A, How many dollars did each receive?
12, Divide $100 among A, B, and C, so that A may have $20 more than
B, and $10 more than C.
13, Divide $21 among A,B, and C, so that A and B shall each receive
three times as much as C,
14, A gentleman left an estate of $1862 for his three sons. He gave
his youngest $133 less than his second son, amid to his oldest son he
gave as much as to the other two. How much did each receive?
15, A father divideds bl« estAta amnng his three sons as follows;
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The first has $1000 less than half of the vhole; the second has 800
less than one-third of the whole; the third has 600 less than one four-
th of the whole; what is the value of the estate?
16* A,B,and C, found a purse of money, and it was matually a^eed
that A shtnild receive $15 less than one-half, and that B should have
$13 more than one quarter, and that C should have the remainder, which
was $27* How many dollars did the prurse contain?
17. Three man, A'^,and C, trade in company; A mt in a certain sum,
B nut in twice that much, and C put in three times as much as hoth, anc
they gain $864. What is each man’s share of the gain?
18. An estate is divided among four children, in such a manner that;
the first has 200 dollars more than one ouarter of the whole, the sec-
ond has 340 dollars more than one fifth of the whole, the third has 30C
dollars more than one sixth of the whole, and the fourth has 400 dollai
more than one eighth of the whole. What is the value of the estate?
19. A certain gentleman divided his property, consisting of $5300,
among his four sons, A,B,C,and B. He gave $350 mord to B than to A;
he gave C $400 more than B; hut he gave D twice as much as he gave A
and B. How much did each son receive?
20. A man met 4 beggars, to whom he gave 77 cents. To the first he '
gave twice as many as to the second; to the third, as many as he gave
to the first and second; and to the fourth as many as he gave to the
first and third. What sum did he give to each?
21. A gentleman at his decease, left an estate of $1872 for his wife,
three sons, and two dau^ters. His wife was to receive three times as
moeh as either of her daughters, and his sons to receive each one half
as much as one of the dau^ters. Beouired the sum each received.
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22, Three persons, A,B,and C dr«w prizes in a lottery. A draws 200
Rollers; Bdraws as nach as A, together with a third of what C draws;
^Ld C draws as imich as A and B Both. What is the amount of the prized?
I
23. A father divided a small sum among four sons. The third had 9
I
shillings more than the fourth; the second had 12 shillings more than
II
II
the third; the first had 18 shillings more than the second; and the
|ias 6 shillings more than 7 times the sum which the yoxingest received,
2A. A,B,and C huy a summer cottage for $3000. B pays twice as much
Ifs A, and C pays as much as A and B together. How much does each pay?
25, Pour persons purchase a farm in company for $4755; of which B
three times as much as A; C paid as much as A and B; and D paid aa|
|iuch as C and B, What did each pay?
26, Ten men agreed to huy a camp together, hut two declined to take
hheir share, and each of the others had to pay $5 more for his share,
fhat was the cost of the camp?
27, A drover has a lot of oxen and cows, for which he gave $1428,
^^or the oxen he gave $55 each, and for the cows $32 each, and he had
raice as many cows as oxen, Eequired the number of each,
|j
I
28, A hoy hoiight apples, oranges, and pears; he gave two cents apiecej|
jl’or the apples, three cents for the oranges, and fours cents for the
|
'
:!
gleans. He had twice as many oranges as apples, and three times as manyj
! 'I
]|ears as oranges. The sum he expended was $2,24; how many of each kindj?
29, Of the trees in cm orchard, ~ are apple trees, pear trees, andi
.e remainder peach trees, which are 20 more than of the whole,
O
Ijhat is the whole number of trees in the orchard?
30, A man sold a quantity of wood for $49, half of it at $3 a cord
and the other half at $4 a cord. How many cords did he sell?
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31. A shi-nment of 12,000 tons of coal arrived at Boston on three
Murges and 2 schooners. Each schooner held 3^ times as mach as each
Darge. Find the capacity of a harge; of a schooner.
32. Leo has 3 times as many plxims as Carl. If each had 5 more, Leo
vonld have only twice as many as 6arl. How many pltims has each?
33. Three pails and 6 baskets contain 576 eggs. All the pails have
L as many eggs as all the baskets. How many eggs are there in each
5
pall? in each basket?
34. Foxir wagons drew 38 logs from the woods, one wagon holding 2 logs
iiore than each of the others. How many logs did each wagon hold?
35. A gentleman bou^t several gallons of wine for $94; and after
asing 7 gallond himself, sold of the remainder for $20. How many
gallons had he at first?
36. A sporting goods merchant purchased an assortment of tennis rack-
ets for $480. By selling
^
of thoa at $6 each,
^
of them at $7 each,
L of them at $5 each, and the rest, or i of them, at $8 each, he gain-
3 4
ed $128. How many did he sell at each price?
37. Daring the year of 865 days one locality had 6 days less of clear
weather than of cloudy weather and 4 days more of clear weather than
of partly cloudy weather. Find the number of days of each kind.
38. James and William have between them 44 apples, and James says to
William, if you will give me 12 of your apples, your number will then
be only
^
of mine. William replied, if you will give me 12 of yours,
your number will then be only
^
of mine. How many did each have?
39. In my school ^ of my pupils study grammer, ^ of the reminder
5 3
read, 10 spell, and the remainder, which is
^
of the number that read,
study navigation. Reauired the number of pupils in the school.
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40, A merchant 'bora^t a ntunher of "barrels of flour, and having sold
half the number and 4 barrels more to A
,
and of the remainder want-
ing 4 barrels to B, he had 20 barrels left. How many had he at first?
41, A general having lost a battle, found that he had only half of
his army and 3600 man left fit for action; i of the army and 600 men
8
being wounded; and the rest, who were 1. of the whole, either slain,
5
taken prisoners, or missing. How many men were in the army?
42, A company of men attempt to form in a solid sojiare and 56 men ar<
left over. They then attempt to form in a souare with three more on a
side and 25 more men are needed to complete the square. How many men
are in the company?
43, A grocer bou^t a box of soap containing 72 cakes for $4,50,
Some of the soap he sold at 3 cakes for 25^, and the rest at lOi a
cake. This gave a profit of $1.90, How many cakes did he sell at eacl
price? ®
44, An acre of -wheat yielded 2000 pounds of straw more than of grain.
The weight of the grain was ,3 of the total weight of grain and straw.
How many 60-pound bushels of wheat were produced?
45, A farmer had two flocks of sheep, each containing the same ntunbex
Having sold from one of these 39, and from the other 93; he finds twice
as many remaining in the one as in the other. How many in each flock?
46, In a baseball f^e iL the number of runs scored by the winning
2
team exceeds 5 by as much as — the losing team’s runs exceeds 1, If
3
the total runs scored is 18, what is the final score?
47, John and his father went fishing together and caught 12 fish. 3
12
timesthe number of fish that John caught exceeds by as much as 5 times
the number that his father caught exceeds 8, How many did each get?
»
Mo-5 • t' fti. .Ktr .x.bfi ‘-.o ul»13#cra« 'i .n • .i ra . ,iw^y-
7r-'
I'lrt -? m - '»?5T ili.fcil'Xi.l ' Ult’> 'i.JC •r.-j 't/.a.i ^:.J . • 1 L/5 : i.Ut Cci J "I a 1 . fli *
/li !>iL cr; ;u 1
,
i oJ »»,i-
1')
‘liijBtf ;L.iO : od taidi , M o'? jOX^jJVw ..T 'I
• ^•' 0C3'. ?Ut* *7»r.-.-5 fLli ‘to .^. JiE an \o1 ; w*ttX Jt 'B
<
-V.'
..• J
J
,
- *
-Ju -'• ‘ :d
,
'iZrt .j lo \
•71‘v
,
.!-1k».> -‘ : c.-'ij,;. Off ’.ri
J
. -‘cTiv n
,
jiJ
oiiji ;!f> ' ->0 .-.'jj : jJaC! 'ig.';! .*• ..T-
: o•l^^: MJlff »*! tj -* -so*? oJ’ 1 n‘; J 'Oi .•«/<' ' :-£,
'
.
’-.'i >-^ • !'.iac.’'> f'-: i:.- * i ,. o(ub ->:'i t'
^'vu
, , ^ •rr.-' n?-
'
-T ,.7 '‘o xoJ.«
-K:-*'**''; '-' O;
’
J •»«. : M .'„ r.T
,
,
‘ir*‘ ?rj 'i;r> C *J! ttoc fid “C J
M) no-^ j • „ . ;» r-' r.'
.
-I « » . «•
. ^:»|
, .\U ' IT..- i^i *'Ua«rr'7 ^ - i'‘Xct< U‘ . .;’
. j: :••, i.l.i’i: ;c *1*.; Ic . i^’Si a .
•'
\* >
:j olodr^rri iir
r*J ;-i £V:;3 n^? •* • % t.-'n- ..i _ • . . . . .
'.'i.. li.'.ii'*; ‘ nr.r rc'il >;i.'
.
'
't lAiV. 1 . • 'Zi r.'
I
il.uiiJ vrf 6r*i' ^ i :
' 0 1” • T? J. ; ' r /« »•
•fft.5Xi* •, -tJj'.o! '.7 dOiCl - ' .; '^uSjotw.- - .r
.’iTK'J" f 'H oJt i‘t5''ff rji .*^*»*r ).j : uri I*
7£
'
v'jM I tJ3 aiKtr. :-'S '•*'U d.li7 '^'5 -'H
.’tci a’ .'.) '>? -- y.i . ^ -^uro c . i'. ’) w‘ '.* . oh./ti j-.
%
^ r N
-it
M. r.,u^*
' ;»! -‘V.L
l/iAia«]f^4a
-48-
48* The crew of a United States "battleship in target practice made 1]
hits in less than a minute. If ^ of the number of shots fired was 9
times the numher of misses, how many shots were fired?
49, In lifting a hall a certain numher of 20-candle-power electric
lamps and twice as many 25-candle-power lamps were used. The total
illumins.t ion amounted to 280 candle power. Find the numher of lamps
of each kind used.
50, At an election there were 2 candidates and 1280 votes were cast.
Ihe successful candidate had a majority of 40. How many Votes were
cast for each candidate?
Table IV. Geometry Problems , - one of each type.
1, If the area of a triangle is 96 square feet, and its base is 16
feet, find its hei^it, {refer to table IV page 19)
2, The sum of the degrees in the angles of a triangle is 180. If
rt
the first angle is twice the second and the third is _ of the second,
5
find the size of each angle.
3, How many degrees are there in each angle of a triangle if the
first angle contains as many degrees as the second, and the third con-
tains 3 times as many degrees as the first?
4, How many degrees in an angle which is equal to 4 times its comple-
aent?
5. How many degrees in an angle which is ~ of its supplement?
5
6, The sum of the interior angles of a polygon of n sides is given
d
3y the expression (n-2)180. If the sum of the interior angles of a
a
sertain polygon is 3600, find the number of sides of the polygon.
7.
A lawn is 50 feet long and 24 feet wide. If arranging a flower
)ed along the front diminishes the area 125 sauare feet, find the width
1
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8. A playgrcrand is 101 feet longer than it id wide. If its width
»ere decreased 25 feet, its length would he twice its width. Find the
iimexLsions of the playground.
9. The length of a steamship is 790 feet,or 2 feet less than 9 times
Its width. What is its width?
10. The length of a tunnel was 22^ times its width. If the length
lad heen 50 feet less, it would have been 20 times aw the width.
?iiid its length; its width.
11. A bar of metal is to be converted into a plate 6 feet long and 4
feet wide. If the bar is 4 feet long and 3 feet wide, and 1 inch thick,
how thick will the plate be?
12, The distance around the top of a desk is 170 inches. If the top
is 15 inches longer than it is wide, how wide is it?
13, The length of a room is 8 feet more than its width. If each di-
mension is increased by 2 feet, the area of the room will be increased
by 60 square feet, 'What is the area of the room?
14, A rectangle is 9 feet longer tlian it is wide, A square whose
side is 3 feet longer than the width of the rectangle is equal in area
to the rectangle. What are the dimensions of the rectangle?
15, A field is twice as long as it is wide. By increasing its lengtl
,
20 rods and its width 30 rods, the area will be increased 2200 square
rods. What are the dimensions?
16, The inside walls and ceiling of a room 18 feet by 14 feet by 9
feet, are to be painted. What will be the cost, at 8,5f^ a square yar(Jj
if 275 square feet are allowed for doors and windows?
17, A tree 120 feet high was broken so that tha length of the part
broken off was 4 times the length of the paxt left standing. Find the !
>
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llen^h of each part.
18. A well was deepened to 4 feet more than twice its original depth,
If it was finally 22 feet deeper than it was at first, what was tha
jiepth after it was deepened?
1 3
19. A post is ±. in the earth, in the water, and 13 feet above the
5 7
water. What is the length of the post?
20. A person hou^t 2 casks of porter, one of which held 3 times as
kach as the other; from each of these he drew 4 gallons, and then found
that there were 4 times as many gallons remaining in the larger, as in
the other. How many gallons were there in each?
21. Out of a cask which had leaked away 13 gallons were drawn, and
jthen being gauged it was found to be ~ full. What was its capacity?
22. 4 places are situated in the order of the letters A,B,C,]). IThe
distance from A to B is 34 miles. The distance from A to £ is to the
distance from C to D as 2 to 3. And ^ of the distance from A to B, add]
ijd to half the distance from C to B, is 3 times the distance from B to
^1!. What are the respective distances?
Table Y. Investment Problems,- one of each type.
1. A gentleman lent a certain sum of money for 3 years at 5 ^ com-
pound interest; that is at the end of each year he added^i to the sum
due. At the close of the third year he lost $15,25, but then there re
mained due to him $2300. Reauired the sum lent, *
2. From three investments, a man receives $224 interest. The amount
invested at 6 ^ is $400 more, and the amount invested at 5 ^ is $1000
more than the amount invested a.t 7 %» How much is invested at each
rate?
<1
5, A man invests
^
of his capital &t ^ % and the^rest at 4 His
* (refer to table V page 20)
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annoal income is $176. Find liis capital*
4* A liaiik InTests part at 6 ^ and the remainder at 5 ^* If the
annual income is m dollars, hov moch is invested at each rate?
5. A man invested $3600, part at 4 ^ and part at 5 If the annual
income was the same, what was the amotint of each investment?
6* A man has ^ of his property invested at 4 i at and theA 4
rest at 2 TVhat is the value of his property if income is $1225?
7* A man had $15,000 invested, part at 6^ and the rest at 3^. If hii
annual return was 5^ of the total, how much wps invested at each rate?
8. Lent $780, at 6^, for 5 years, ^at principal will amount to the
sum in 4 years, at 10^?
9. Lent my neighbor Jenkins $270 for 4 years, at 6/^; sometime after-
wards, 1 borrowed of him $500, at 8^. How lon^ shall I ke^ it, to
balance the favor?
10. A house cost a dollars hnd rented for n dollars a month, Tffhat
per cent per annum was the income from the investment?
11. A man loaned some money at 4^ interest, but received $48 less
interest on it annually than Mr. Lay, who had loaned — as much at 6%,
5
How much did each man loan?
12. 2 men made a profit of $15,600 in one year. As one had supplied
more capital he received 25^ more than the other* Find profit of each,
13* A firm set aside 12|^ of the profit made in a year for an income
tax. After deducting the amount of the tax, 10^ of the balance was
distributed as a bonus among the employees. If the sum distributed in
this manner was $5600, find the total profit made.
14. The profit in a business in one year was $3500, What was the
nrnfit the second vear if the averafire for the two years was $3750?
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•
15. A and B 'begs'.n trade iritli equal sums of money. The first year,A
gained 40 pounds, and B lost 40, The second year, A lost i of whnt he
o
had at the end of the first, and B gained 40 pounds less than twice
the sum which A had lost. B iK'.d then twice as mach money as A. Tillhat
sum did each Begin with?
16. A man has $3000 invested at 8^ and $4000 at 7^. How much mast
he invest at 5^ to make his total income he 6^ of his investment?
Table YI, Mirtore Prohlems,- one of each type.
1, How much each of 35^ coffee and 50^ coffee mast a grocer mix to
make 100 pounds to sell at 40^ per pound? (refer to table VI page 21)
2. How many pounds of 25^ coffee mast be mixed with 40 lb. of 60^
coffee to make a mixture which can be sold for 40^^?
3, In the composition of a quantity of gunpowder; the nitre was 10
lbs, more than of the whole, the solpbor 4:-^ lbs. less than i of the
whole, and the charcoal 2 lbs. less than ^ of the nitre. What was7
the amount of the gunpowder?
4, How much alcohol must be added to 4 gallons of a Z0% mixture of
alcohol and water to make a 50^ mixture?
5. How much water mast be added to $0 lbs, of milk containing 5%
butter fat to form a mixtxire containing ^ butter fat?
6. One bar of silver alloy is ^0% silver, another bar is 25^ silver.
How many ounces of each mast be taken to make 80 ok, of a new alloy,
which will contain 35^ silver (when melted together)?
7, In an alloy of 75 pounds of tin and copper there are 12 lbs. of
tin. How much copper mast be added so that the new alloy may be 12^
tin?
8. In p lbs. of bronze, the amount of tin was m times that of zinc
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and n Ills, less than
^
that of the copper* How many Its. of zinc?
9* How mach pore gold mast he added to w oz. of gold 18 carats fine
so that the alloy may he 22 carats fine?
10* A cask which held 146 gallons was filled with a mixture of hrandj
wine and water. There were 15 gallons of wine more than of hrandy, anc
as much water as the hrandy and wine together. How much of each?
11. A mixture of C9nadian and Kentucky hluegrass seed is worth 1<^ a
Ih. and contains 3 Ihs. more of the former than of the latter. If the
former is worth 5^ a Ih. and the latter 15^ a Ih., how many Ihs. of ead||?
12, Chemically pure sulphuric acid contains 95^ of sulphuric acid.
How ma.ny pints of it and of distilled water must he taken to make a
one gallon mixture which shall he 60^ pure?
Table VII, Money Prohlems. - one of each type.
1, A snendrift spent ~ of the fortune left him hy his father, and he
5
then earned $124, Soon after he lost in speculation
^
of his properiy
,
after which he gained $273, His property was now valued at wanting
$86, of his original estate, What was the sum left him? *
2, John Smith’s oldest dau^diter is 15 years old, and his youngest is
11; he has $1728, which he wishes to give them. How shall he divide
this sum, that each may deposit her share in a hank which pays 6^ int-
erest, so that both shall have an equal sum when theyhare 21 years old?
3, A asked B how much money he had. He replied, if I had 5 times as
nuch as I now have I could lend you $60, and then of the remainder
vould he eoual to i the dollars I now have. How much did B have?
$4
4, Tom has a certain amount of money in the hank, and Ned has less
khan 6 times that amount. Together they have $80 in the hank. How
each?
(for the source of these prohlems refer to table VII page 22)
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>
5, A had and B had $21, A mid B a certain sum and then B had
twice as much as A Iwd left. How many dollars did A pay B?
6, A and B have $24,70 and A has $6 more than B, How much has each?
7, James said to John, I have 40 shillings more than you, Tes, re-
plied the other, and
^
of yours is equal to i of mine, Heqaired the
nomher of shillings that each had,
8, A has 6 times as raach as M, how much has each, if the som is $3?
9, A sum of money was divided among A,B,and C in such a way that A
received 4 times aw much as B, and B twice as much as C, If A receiv-
ed $35 more than C, how gteat a sum of money was divided?
10,
A and B have $20; A and C, $22; Band C $26, How much has each?
11, A gentleman gave in charity $46; a part thereof in equal port-
ions to 5 poor men, and the rest in equal portions to 7 poor women.
How, a man and a woman had "between them $8, Hfhat was given to the men,
and what to the women?
12, A '•’nd B have the same income, A contracts an annual debt amount-
ing to i of it; B lives upon ^ of it ; at the end of 10 years, B lends7 5
to A enou^ to pay off his debts, and has $160 to spare, Whnt is the
income of each?
13, A person after spending $100 more than ~ of his income, had re-
5
nainiftg 35 dollars more than y of fb. Required his income,
14, A newspaper reporter saved — of his weekly salary. This was $1
more than was saved by an artist on the same paper whose weekly salary
was $5 greater but who saved only — of it. How much did get/week?
15,
A manis income tax amounts to $18, He is entitled to an exemptioi
of $2500 for his family and of $2S0 for charities. If the rate of tax-
ation is 1^ on the balance, what is his income?
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16* A man having spent 3. of his money, finds that he has ^ of his5 3
Boney plus ^6 left. How mnch money had he?
17. What sum of money is that ,whose third part, fourth part, and
fifth part, added together, amount to $94?
18.
A man having lost of his money, found he had $96 left. Re-
cuired the sum he had at first.
19. A man found a sum of money, which was equal to
^
of what he had;
hut having spent $40, the remainder was ^ of the sum he found. Re-
5
quired the sum he at first possessed.
20. Lent Jenkins a sum of money at 6%, which he kept until the inter*
est was Y principal. What was the sum lent if he owed me $500?
Table Till. Numher Problems, - one of each type
2
1, What number is that, to which 10 being added of the sum is 66?‘*
2, What number is that, to which, if its half he added, and from the
sum 20 be subtracted, the remainder will be ^ of the number itself?
3, Divide 48 into such parts, that if the less be divided by 4, and
the greater by 6, the sum of the quotients will be 9,
4, If to a certain number, 720 be added, and the sum be divided by
125, the quotient will be eaual to 7392 divided by 462. Find number,
5, 3 times a number is eaual to the number increased by 24, Find
the number.
6,If a number is multiplied by 12, the product is 168. Find number,
7, Find a number such that when 9 is added to 3 times it the sum is ^
8, If a certain number is diminished by 9 and the remainder multi-
plied by 9, the result is the same as if the number were diminished by
6 and the remainder multiplied by 6. Find the number,
9, If 5 times a certain number is diminished by 3 and the remainder
2.
*(for the source of these problems refer to table Till page 23)
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•
nmltiplied "by 23, the result is the same as if 7 times the number were
increased by 9 and the sum multiplied by 7. Find the number,
10,
Three times the excess of a certain number over 8 is eqxial to
twice the number plus 1, Find the number,
11, 9 times a certain number exceeds 56 by as much as 5 times the
number is less than 56, Find the number,
p
12, The value of a fraction is ±. and its nrimerator is 3 greater than
3
half of its denominator. Find the fraction,
4
13, Find a fraction whose value is y and whose denominator is 15
greater than its numerator,
14, The numerator of a fraction is 8 less than the denominator. If
each term of the fraction is decreased by 5, the resulting fraction
eauats ^, What is the fraction?
15, What number is that, which is to 12 increased by 2 times the
number, as 2 to 10?
16, If a certain number is divided by 12, the quotient, dividend,
and divisor, together will be 64, What is the number?
17, Find the number that must be added to the numerator of the fract'
5 1ion — to equal the fraction
^
18, What number added to both the numerator and denominator of
11
will produce y?
19, What number is that the treble of which, increased by 12, shall
as much exceed 54 as that treble is less than 144?
20,
-^ of a number exceeds 7 by as much as 50 exceeds the number.
Find the number,
21, The sum of i and i of a number multiplied by 4 equals 88, Find0 O
the number.
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22, HJliat namlier is that, to which if ^ of it he added, the sum will
7
be 99?
P c
23, The stun of
^
of a rcumher and ~ of it is 44. Find the iramher*
24, What number is it whose foxirth part exceeds its fifth part by 3?
25, What 2 numbers are those, whose difference is 12, and their
squares equal to eaclb; other?
26,
What 2 numbers are those whose difference is 3, and the differ-
ence of whose squares is 51?
27, What 2 numbers are as 2 to 3; to each of which, if 4 be added,
the sums will be as 5 to 7?
28, Diride 75 into 2 such parts that one part shall exceed twice the
other by 9,
29, The sum of 2 numbers is 60, If the smaller is increased by i
5
of the larger, the result is 12 less than the larger. Find numbers.
30, The difference between 2 numbers is 4 and ^ of their sum is 9,
Find the numbers,
31,
The sum of 2 numbers is 30, If twice the larger number is di-
minished by 7, the result is the same as when 4 times the smaller
number is increased by 5, Find the numbers,
32, The difference between 2 numbers is 6, If 12 is added to the
larger, the result is 3 times the smaller. Find the numbers,
33, The difference of 2 numbers is 4, and 7 times the larger is e
equal to 11 times the less, Hequired those numbers,
34, There are 2 numbers whose sum is 24, and if 7 be added to the
larger, and 4 to the less, their ratio will be as 4 to 3, Required
those numbers,
3
35, Divide 44 into 2 such parts that ~ of one shall be 6 more than
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~ of the other,
5
36.
Divide 43 into 2 parts so that one of them shall he 3 times as
ranch above 20 as the other wants of 17.
37.
The sum of 2 numbers is 35 and 3 times the larger is eciual to 4
times the smaller. Find the nombers.
38. Divide 85 into 2 parts so that one shall be 4 times the other.
39. Find 2 numbers whose sum is 14 and whose difference is 8.
40. Separate 120 into 2 parts so that ~ of the smaller part is equal
4
to ~ of the larger part.
8
41. Divide 25 into 2 parts so that the larger part shall exceed 15
by as much as the smaller part exceeds 6.
42. Divide 37 into 2 parts so that the sum of twice the greater part
and 3 times the smaller shall be 87.
43. Divide 39 into 2 parts so that the greater part exceeds twice
the smaller by 1 less than twice the smaller part.
44. Divide 160 into 2 parts so that ^ of the larger part exceeds the
smaller part by 15.
45. The difference between 2 numbers is 8. If twice the larger is
taken from 50, the result is the same as when the smaller is taken
from 47. Find the nombers.
46. Divide 11 into 2 parts so that their quotient is 2 and their
cemainder 1.
47. Separate 54 into 2 parts such that,2i of the difference between
12
them is^
48. Divide 36 into 3 such parts, that ~ of the first,
^
of the
second, and ^ of the third, shall be equal to each other.
11 249. What number is that, of which if y and be added together
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the sam "be 73?
50, The sum of 2 numhers is 60, greater is 4 times the less,
51, The tens* digit os a 2 difit numher is 3 times the units* digit.
If the numher diminished hy 33 is diTided hy the difference of the
digits* the quotient is 10, Find the numher,
52, The units* digit of a 2 digit numher exceeds the tens* digit hy
5, If the numher increased hy 63 is divided hy the sum of its digits,
the quotient is 10, Find the numher,
53, The tens* digit of a 2 digit numher is the units* digit. If
the numher increased hy 27 is divided hy the sum of its digits, the
quotient is 6^, Find the numher,
54, The sum of 2 consecutive numhers is 53. Find the numhers,
55, Find 3 consecutive numhers whose sum is 7 more than the largest,
56, Find 3 consecutive numhers whose sum shall he 5 less than 4
times the least,
57, Find 3 consecutive numhers whose sum is 39,
58, Find 3 consecutive even numhers whose sum is 54,
59, Find 3 consecutive even numhers whose sum is 10 more than the
sum of the first 2 consecutive numhers,
60, Find 5 consecutive numbers whose sum is 70,
61, Find 3 consecutive odd numhers such that twice the square of the
largest exceeds the sum of the souares of the other 2 hy 208,
Table IX, Percentage Problems,- one of each type.
1, Of the population of Mexico at one time the per cent of whites
was ^ that of Indians, Mixed races formed 5/S more than the per cent
of Indians, Find the per cent of each, (refer to table IX page 24)
9 . A baseball team won half of the first 80 games it played. How
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many of the remaining 60 games nmst it win to have a rating of *600?
3. A hook sells for $1,32. Find the cost of the hook if the sales
price represents a profit of 10^ of the cost*
4. Find the enrollment of a school of 1400 papils for each of the
next 2 years if an increase of 30>2 of the present enrollment is
anticipated for. each of the next 2 years*
5* John raised 420 chicks* He estimated that this was 60^ of the
eggs placed in the incubator. How many eggs were in the incubator?
6* 'What is the rate of interest on a note for ^250 if after 3|- years
at simple interest it amounts to $276,25?
7* A merchant purchased an article for $120, At what price must he
mark it so that he may sell it at a 25^ discount on the marked price
and yet make a profit of 20^ on the sales price?
Table X.Uniform Motion Prohlems,- one of each type.
1, An express, travelling at the rate of 60 miles a day, had "been
despatched 5 days, when a second was sent after him, travelling 75
miles a day. In wfeat time will the one overtake the other?*
2, At what time between 3 and 5, are the hands of the clock together'
3, One boy rides a bicycle at a rate 2 miles an hour faster than a
second boy. They travel in opposite directions and are 64 miles apart
in 4 hours, V/hat are their rates?
4* An express train, which travels 45 miles an hour, starts 2 hours
after an accommodation trains, which it overtakes in 4 hours, Miat
is the rate of the acccanmodation train?
5* A yacht sailed a certain distance up a river and back in r hours.
Its rate per hour was s miles going up and t miles returning* How
'
*(for the source of these problems refer to table X page 25)
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far up the rirer did it sail?
6» A certain clock has an hour hand, a minute hand, and a second
hand, all turning on the same centre. At 12 o* clock all the hands are
together, and point at 12. How long will it he before the second hand
will he between the other two hands, and at equal distances from each?
Also, before the minute hand will be equally distant between the other
two hands? Also, before the hour hand will be equally distant between
the other two hands?
7. Two travellers, A and B, 360 miles apart, travel towards each
other till they meet. A*s progress is 10 miles an hour, and B*s 8.
How far does each travel before they meet?
8. A workman wishing to explode a blast of powder set the fuse to
cause the explosion to take place in 30 seconds. He ran back at the
of 8 yards per second. How far had he run when he heard the explotton,
if sound travels at the rate of 1080 feet per second?
9. In a recent balloon race, the sum of the distances covered by the
Lotus II and the United States was 1025 miles. The distance covered
by the former was 50 miles more than/the distance covered by the
latter. How far did each travel?
10. Two men start from the same place and travel in opposite di-
rections, one at the ratebof 35 miles a day and the other 25 miles a
day. In how nany days will they be 360 miles apart?
11. A man walked 10 miles. He returned in a car at the rate of 30
miles an hour. If he was gone 4 hours, what was his rate walking?
12. A fox is pursued by a greyhound, and is 60 of her own leaps be-
fore him. The fox makes 9 leaps while the hound makes but 6; but the
latter in 3 leaps goes as far as the former in 7. How many leaps does
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the greyhcmnd make "before he catches the fox?
13« A ship sails 4 degrees north, then 13 S, then 17 Iff. then 19S. and
has finally 11 degrees of south latitude. What was her latitude first
14. A ship and a "boat are descending a river at the same time. IThe
ship passes a certain fort, whan the "boat is 13 miles "below. The ship
descends 5 miles, while the "boat descends 3. At what distance "below
the fort will they "be together?
15. Some men can row 12 miles downstream in the same time that it
takes them to row 4 miles upstream. What is their rate of rowing in
still water if the rate of the current is 2 miles an hour?
16. A steamboat that goes 12 miles an hour in still water takes as
long to go 16 miles upstream as to go 32 miles downstream. Find the
velocity of the stream.
17. A passenger train travels times as fast as a frei^t train.
It leaves a station 2 hours after the freight and overtakes it after
joing 240 miles. Find the rate of each train,
18. What is the rate in feet a second at which a "bullet travels if a
narksman hears his "bullet strike a target 1100 feet away, 3 seconds
ifter the discharge? {Sound travels 1100 feet a second).
19. A, travelling 20 miles an houx was overtaken 1^ hours after start
Lng, "by B, who left the starting point 45 minutes after A, i'ind the
rate at which B was travelling.
20, A frei^t train runs 6 miles an hour less than a passenger train
It runs 80 miles in the same time that the passenger train is running
112 miles. Find the rate of each.
21. An eapress train on the Union Pacific Hailroad whose rate is 40
miles an hour starts 1 hour 4 minutes after a freight train and over-
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takes it in one hoar 36 mixiates* that is the rate of the frei^t?
22* A passenger train travels 10 miles an hour faster than a
freight. If it leaves a station 2 hours after the frei^t, and over-
takes it in 8 hours, find the rate of each train,
23, A Western train travelled a certain distance in 5 minutes. If
its rate per minute had been JL of a mile more, it would have covered
5
the distance in ^ minutes, JBlnd its rate per minute,
24, A manfinds that it takes his naphtha launch 2 hours to go 24
miles with the tide, and 4 hours to go 8 miles against the tide,
ilnd the rate of the tide in miles per hour,
Table XI, Value Problems, - one of each tj^pe.
1, My horse and chaise are worth ^36, but the chaise is worth 5
times as much aw the horse. What is the value of each?*
2, A man being asked the value of his horse and saddle, replied that
2his horse was worth $114 more than his saddle, and that the value of
the horse was 7 times the value of his saddle. What was each*s valuet
7
1
3, A*s and B*s estates are valued at $3240, but B»s is only ^ the
1
3
lvalue of A’s, What is the property of each?
1
4, I have 2 carriages; the value of one is 5 times that of the other
1
and the value of my horse is equal to both of my carriages. The
worth of them all is $300, What is the value of each ?
5, A gentleman bou^t a chaise, horse and harness for $360, The
1
horse cost twice as much as the harness; and the chaise cost twice as
much as the other two together. What was the price of each?
8 1
6, ivT, ilvans has of his property invested at 4;b, ~ at and the
0 o
remainder at 3;t>, Por how much is his property valued? Income is $610,
7, A certain man added to his estate ^ its value, and then lost $760*
*(for the source of these problems refer to table XI. page 26)
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Bat ]se aftervards gained ii^&OO* Bis property th.en amotmted to ^2000.
What vas the value of his estate at first?
6* A man has 2 farms, and his stock is vorth #183, ISon, the stock
and his first farm is worth once and two-sevenths the valu e of the
second farm, hut the stock and the second farm is worth once and five-
ei^ths the value of the first farm. What is the value of each farmj
9. 1 have 2 horses, and a saddle worth ^0. how, the saddle sind the
3
first horse are worth the second horse, hut the saddle and the secon(
horse are worth 3 times the first horse. Find the value of each,
10. A merchant gains or loses, in a bargain, a certain sum. In a
second bargain, he gains ;|{>350, and in a third, he loses 60. In the
end he finds he has gained $200, by the three together. How much did
he gain or lose by the first?
rable XII. Work Problems.- one of each type.
1. A man was hired for 50 days. Kach day he worked he was to re-
ceive $2 and each day he was idle he was to pay 50j^. At the end of
the 50 days he received $80. How many days did he work?
2. One boy can do a piece of work in 12 days. After working 4 days,
he is joined by a second boy and they finish the work in sL days. How
5
long would it take the second boy to do the work alone?
3. Arthar and Louis can dig a ditch in 10 days, Louis and Joan can
dig it in 6 days, and Arthur and John in 7^ days. In what time can
each do the work?
4. One boy can mow a certain lawn in 4 hours. If a second boy helps
5
him, they can do the work together in ly hours. How long will it take
the second boy to do the work alone?
5. A can do a piece of work in 4 days, B in 3^ days, and C in 5 days* •
*(for the source of these problems refer to table XII page 27)
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Kow long will it take them to do the work if they work together?
6* One maja can do a job in 10 days, and a second man in 8 days* How
long will it take them to do the job if they work together?
7* A tank can be filled by one pipe in a hours and by a second pipe
in b hours; it can be CTiptied by a third pipe in c hours* If all 3
pipes are open, how long will it take to fill the tank?
8* A san hoe 4 rows in an hour; B, 3 rows; and C, 2 rows* How many
hours will it take the three together to hoe 126 rows?
Table HII. Miscellaneous,- one of each type.
1* The powder and the shell used in a 12-inch gun wei^ 1265 pounds.
The powder wei^s 15 lbs. more than as much as the shall. Find
the weight of each, (for the source of these problems refer to T.XIII)
2. 1 ton of coal will make 8.7 tons of steam. If an ocean liner re-
quires 1200 tons of coal a day for steam, how many tons of steam are
required an hour?
3. A merchant supported himself 3 years, for h50 a year, and at the
end of each year added to that part of his stock which was not thus
expended, a sum equal to l/S of this part. At the end of the third
year his original stock was doubled. What was that stock?
4. At the waterworks 2 large pumps and 4 small ones delivered 4800
galIons/minute. Each of the large pumps delivered 4 times as much
as
water/each small pump. How many gallons/ninute did each pump deliver?
5. 2 pieces of cloth, at the same price by the yard, but of differeni
lengths, were bou^t, the one for L5, and the other for L&|-. If 10 be
added to the lengths of each, the sums will be as 5 to 6. Find lengths.
6. A bottle of water wei^s 24 oz. When it is filled with a liquid
1“^ times as heavy as water, it weighs 30 oz. Find wei^t of bottle.
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